Inherited long QT syndromes: a paradigm for understanding arrhythmogenesis.
The inherited long QT syndrome (LQTS) is a familial disease characterized by QT interval changes that often are labile, syncope, and sudden death due to arrhythmias, predominantly in young people. Multiple mutations in five genes encoding structural subunits of cardiac ion channels now have been identified in families with LQTS. Correlations are being described between genotype and specific clinical features in LQTS. However, increasing screening of affected families and sporadic cases has identified incomplete penetrance with highly variable clinical manifestations, even among individuals carrying the same mutations. The identification of LQTS disease genes represents a crucial first step in developing an understanding of the molecular basis for normal cardiac repolarization. This information will be important not only for identifying new therapies in LQTS, but also in further understanding arrhythmias, and their potential therapies, in situations such as heart failure, cardiac hypertrophy, myocardial infarction, or sudden infant death syndrome, where abnormal repolarization has been linked to sudden death. LQTS thus presents a new paradigm to cardiac electrophysiology, in which new molecular information is being brought to bear both on clinical management of patients and on development of a new framework to study the fundamental causes of arrhythmias and new approaches to therapy.